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A method and conjugate for treating H, pylori infection in 
a subject are disclosed. The conjugate is composed of (a) a 
nuclease-resistant antisense oligomer effective to inhibit H 
pylori infection in the subject by base-specific 
Watson-Crick binding to an H. pylori mRNA transcript, and 
(b) a transport moiety conjugated to the oligomer. The transport 
moiety is effective to facilitate uptake of the conjugate from the 
environment of the stomach into the cytoplasm of H. pylori 
cells by active transport or by pH-gradient transport across of the 
cell membrane of H. pylori. The conjugate is ^administered 
by oral route, preferably in a swellable polymer bolus designed to 
release the conjugate in sustained release 
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AB Antisense oligonucleotides inhibiting the expression of Helicobacter 
pylori genes that are conjugated with transport moieties 
that improve the efficiency of uptake by H. pylori are 
described for use in treatment of stomach infection. The transport 
moiety facilitates uptake from the environment of the stomach into 
the cytoplasm of H. pylori cells by active transport or by 
pH-gradient transport across of the cell membrane. The preferred 
transport moiety is a sugar such as D-galactose or L-arabinose that 
is taken by Helicobacter by active transport but that are not 
absorbed from the gut. 
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cag, a pathogenicity island of Helicobacter 
pylori, encodes type I-specific and 
disease-associated virulence factors 
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severe forms of gastroduodenal disease (type I strains) . We found 
that the genetic locus that contains cagA (cag) is part of a 40-)cb 
DNA insertion that likely was acquired horizontally and integrated 
into the chromosomal glutamate racemase gene. This pathogenicity 
island is flanked by direct repeats of 31 bp. In some strains, cag 
is split into a right segment (cagi) and a left segment (cagll) by a 
novel insertion sequence (IS605) . In a minority of H. 
pylori strains, cagI and cagll are sepd. by an intervening 
chromosomal sequence. Nucleotide sequencing of the 23,508 base 
pairs that form the cagI region and the extreme 3' end of the cagll 
region reveals the presence of 19 ORFs that code for proteins 
predicted to be mostly membrane assocd. with one gene (cagE) , which 
is similar to the toxin-secretion gene of Bordetella pertussis, 
ptlC, and the transport systems required for plasmid transfer, 
including the virB4 gene of Agrobacterium tumefaciens. Transposon 
inactivation of several of the cagI genes abolishes induction of 
IL-8 expression in gastric epithelial cell lines. Thus, we believe 
the cag region may encode a novel H. pylori secretion 
system for the export of virulence determinants. 
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JP 1993-515309 A 19930302 
WO 1993-EP472 A 19930302 
US 1994-256848 B3 19941021 
AB The H. pylori genes for cytotoxin, CAI { 
cytotoxin-assocd. immainodominant ) 

antigen, and heat-shock protein {of the hsp60 family) are cloned and 
sequenced. The nucleic acids and proteins may be used for diagnosis 
and the proteins for vaccination against H. pylori. The 
cytotoxin, or CT antigen, gene encoded a 140 kDa protein precursor 
of a 100 kDa protein with urease-independent vaculolating activity. 
The CAI antigen gene was absent in noncytotoxic H. 
pylori strains. The heterogeneity of the CAI 

antigen appeared to be due to internal duplications in the -gene: 
strain G39 was found to have two identical repeats of a 102 bp 
sequence within the gene. The heat-shock protein gene was expressed 
in all H. pylori strains tested, both cytotoxic and 
noncytotoxic. Most sera from patients infected with H, 
p>ylori and exhibiting gastritis and ulcers contained 
antibodies to the hsp, but the degree of recognition varied greatly 
among the patients and the antibody levels did not show any obvious 
correlation with the type of disease. 
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AB Helicobacter pylori is known to cause or be a cofactor in 

type B gastritis, peptic ulcers, and gastric tumors. In both 
developed and developing countries, a high percentage of people are 
infected with this bacterium. The present invention relates 
generally to certain H. pylori proteins, to the genes 
which express these proteins, and to the use of these proteins for 
diagnostic and vaccine applications. Specifically, molecular 
cloning, nucteotide, and amino acid sequences for the H. 
pylori cytotoxin (CT) , the "Cytotoxin 
Associated Immunodominant" (CAI) 

antigen, and the heat shock protein (hsp60) . are described herein. 
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vaccines and diagnostics. 

Covacci, Antonello (1); Bugnoli, Massimo; Telford, 
John; Macchia, Giovanni; Rappuoli, Rino 
(1) Siena Italy 

ASSIGNEE: Chiron S.p.A., Siena, Italy 
US 6090611 July 18, 2000 

Official Gazette of the United States Patent and 
Trademark Office Patents, (July 18, 2000) Vol. 1236, 
No. 3, pp. No Pagination, e-file. 
ISSN: 0098-1133. 
Patent 
English 

A cy to toxin associated immunodominant 

antigen and the nucleic acid encoding the antigen from Helicobacter 
pylori are described. This antigen was identified from the 
cytotoxin positive CCUG 17874 Helicobacter pylori strain, 
and both the antigen and the DNA encoding it have been sequenced. 
The antigen is a hydrophilic, surface-exposed protein having a 
molecular weight of 120-132 kDa. The nucleic acid encoding the 
antigen may be incorporated into a vector for transformation of host 
cells for expression of the antigen. Both the DNA and the antigen 
can be used in assays for detection of disease or infection by 
Helicobacter pylori, and may find use in treating and 
preventing infection by Helicobacter pylori and the 
diseases associated with such infection. 
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Helicobacter pylori proteins useful for 
vaccines and diagnostics. 

Covacci, Antonello (1); Bugnoli, Massimo; Telford, 
John; Macchia, Giovanni; Rappuoli, Rino 
(1) Siena Italy 
ASSIGNEE: Chiron Corporation 
US 6077706 June 20, 2000 

Official Gazette of the United States Patent and 
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Helicobacter pylori known to cause or be a cofactor in 
type B gastritis, peptic ulcers, and gastric tumors. In both 
developed and developing countries, a high percentage of people are 
infected with this bacterium. The present invention relates 
generally to certain H. pylori proteins, to the genes 
which express these proteins, and to the use of these proteins for 
diagnostic and vaccine applications. Specifically, molecular 
cloning, nucleotide, and amino add sequences for the H. 
pylori cytotoxin (CT) , the "Cytotoxin 
Associated Immunodominant" (CAI) 

antigen, and the heat shock protein (hsp60) are described herein. 
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microbial infection, useful particularly against 
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NOVELTY - Preparation of an agent (A) for detection, prevention 

and/or treatment of microbial infection by: 

(i) identifying essential genes (I) and corresponding 
polypeptides (II); 

(ii) identifying compounds that are directed against (II) and 
inactivate the microbe; 

(iii) testing these for suitability for use; and 

(iv) formulating selected (A) . 

DETAILED DESCRIPTION - Identifying essential genes (I) 
comprises preparation of gene-deficient microorganisms by 
conditional antisense inhibition (CAI) and/or subtractive 
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recombination mutagenesis (SRM) , then determining viability and/or 
survival of the deficient organisms, 

INDEPENDENT CLAIMS are also included for the following: 

(a) method for identifying essential microbial genes; 

(b) nucleic acid (la) representing essential secretory genes of 
Helicobacter, identified by method (a) ; 

(c) a gene bank containing at least two (la); 

(d) a vector containing at least one (la) or its fragment; 

(e) cells containing (la) or the vector of (d) ; 

(f) a mutant bank containing at least two microorganisms 
transformed with the vectors of (d) ; 

(g) a polypeptide (Ila) encoded by (la) and their immunogenic 
fragments; 

(h) inhibitors (A") that bind specifically to (Ila), or its 
fragments, and/or modulates its expression, presentation and/or 
native function; 

(i) method for preparing (Ila) or its fragments; 

(j) antibodies (Ab) , or their fragments, that are specific for 
(Ila); and 

(k) a pharmaceutical composition containing one of (la), the 
vector of (d) , the cells of (e), (Ila), Ab or its fragments, or (A). 
ACTIVITY - Antibacterial. 

MECHANISM OF ACTION - Passive or active immunization. 

USE - (A) (which may be a nucleic acid (la), vector or host 
cell containing (la), derived polypeptide (Ila), or fragments, 
(Ila) -specific antibodies or their fragments or an inhibitor of 
(Ila) ) are particularly used for diagnosis, treatment or prevention 
of infection by Helicobacter pylori. Particularly (la) and 
(Ila) are used in DNA, subunit or live vaccines. 

. ADVANTAGE - The method identifies essential genes, including 
those that have homologs in other species, so identified (A) should 
have a broad spectrum of activity. Many gene-deficient cells can be 
screened quickly, in ah automated process, and the identified genes 
can be used for screening without purification. 
Dwg.oyiS 
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AB CagA, a gene that codes for an iimnunodominant antigen, is present 
only in Helicobacter pylori strains that are assocd, with 
severe forms of gastroduodenal disease (type I strains) . We found 
that the genetic locus that contains cagA (cag) is part of a 40-kb 
DNA insertion that likely was acquired horizontally and integrated 
into the chromosomal glutamate racemase gene. This pathogenicity 
island is flanked by direct repeats of 31 bp. In some strains, cag 
is split into a right segment (cagi) and a leff segment (cagll) by a 
novel insertion sequence (IS605) , In a minority of H, 
pylori strains, cagI and cagll are sepd. by an intervening 
chromosomal sequence. Nucleotide sequencing of the 23,508 base 
pairs that form the cagI region and the extreme 3' end of the cagll 
region reveals the presence of 19 ORFs that code for proteins 
predicted to be mostly membrane assocd. with one gene (cagE) , which 
is similar to the toxin-secretion gene of Bordetella pertussis, 
ptlC, and the transport systems required for plasmid transfer, 
including the virB4 gene of Agrobacterium tumefaciens. Transposon 
inactivation of several of the cagI genes abolishes induction of 
IL-8 expression in gastric epithelial cell lines. Thus, we believe 
the cag region may encode a novel H. pylori secretion 
system for the export of virulence determinants. 
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Also new are: (a) a vaccine contg. (I); (b) an immunodiagnostic 
assay, and kit, having at least 1 step involving at least 1 binding 
partner, (I), opt. labelled or coupled to a solid support; (c) a 
recombinant polynucleotide encoding (I), a deriv. or fragment; (d) a 
nucleic acid assay, and kit, and amplification process using (c) as 
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transformed with (e) . 

(I) is a cytotoxin or a precursor, pref. exhibiting no or 
reduced toxicity; a cytotoxin- associated 

immunodominant antigen; or a heat shock protein (sequences 
in specification) . 

USE/ADVANTAGE - (I) is used to treat, prevent and diagnose H. 
pylori infection, which causes type B gastritis, peptic 
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Helicobacter pylori proteins useful for vaccines and 
diagnostics . 

Covaccif Antonello (1); Bugnoli, 
Massimo; Telford^ John; Macchia, 
Giovanni ; Rappuoli , Rino 
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US 6130059 October 10, 2000 

Official Gazette of the United States Patent and 
Trademark Office Patents, (Oct. 10, 2000) Vol. 1239, 
No. 2, pp. No Pagination, e-file. 
ISSN: 0098-1133. 
Patent 
English 

Helicobacter pylori is known to cause or be a cofactor in type B 
gastritis, peptic ulcers, and gastric tumors. In both developed and 
developing countries, a high percentage of people are infected with 
this bacterium. The present invention relates generally to certain 
H. pylori proteins, to the genes which express these proteins, and 
to the use of these proteins for diagnostic and vaccine 
applications. Specifically, molecular cloning, nucteotide, and amino 
acid sequences for the H. pylori cytotoxin (CT) , the " 
Cy to toxin Associated Immxinodominant" ( 
CAI) antigen, and the heat shock protein (hsp60) . are 
described herein. 
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pylori are described. This antigen was identified from the cytotoxin 
positive CCUG 17874 Helicobacter pylori strain, and both the antigen 
and the DNA encoding it have been sequenced. The antigen is a 
hydrophilic, surface-exposed protein having a molecular weight of 
120-132 kDa. The nucleic acid encoding the antigen may be 
incorporated into a vector for transformation of host cells for 
expression of the antigen. Both the DNA and the antigen can be used 
in assays for detection of disease or infection by Helicobacter 
pylori, and may find use in treating and preventing infection by 
Helicobacter pylori and the diseases associated with such infection. 
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Helicobacter pylori known to cause or be a cofactor in type B 
gastritis, peptic ulcers, and gastric tumors. In both developed and 
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this bacterium. The present invention relates generally to certain 
H. pylori proteins, to the genes which express these proteins, and 
to the use of these proteins for diagnostic and vaccine 
applications. Specifically, molecular cloning, nucleotide, and amino 
add sequences for the H. pylori cytotoxin (CT) , the " 
Cytotoxin Associated Immunodominant" ( 
CAI) antigen, and the heat shock protein (hsp60) are 
described herein. 
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AB CagA, a gene that codes for an immunodominant antigen, is present 
only in Helicobacter pylori strains that are assocd. with severe 
forms of gastroduodenal disease (type I strains) . We found that the 
genetic locus that contains cagA (cag) is part of a 40-kb DNA 
insertion that likely was acquired horizontally and integrated into 
the chromosomal glutamate racemase gene. This pathogenicity island 
is flanked by direct repeats of 31 bp. In some strains, cag is 
split into a right segment (cagi) and a left segment (cagll) by a 
novel insertion sequence {IS605) . In a minority of H. pylori 
strains, cagI and cagll are sepd. by an intervening chromosomal 
sequence. Nucleotide sequencing of the 23,508 base pairs that form 
the cagI region and the extreme 3' end of the cagll region reveals 
the presence of 19 ORFs that code for proteins predicted to be 
mostly membrane assocd. with one gene (cagE), which is similar to 
the toxin-secretion gene of Bordetella pertussis, ptlC, and the 
transport systems required for plasmid transfer, including the virB4 
gene of Agrobacterium tumefaciens. Transposon inactivation of 
several of the cagI genes abolishes induction of IL-8 expression in 
gastric epithelial cell lines. Thus, we believe the cag region may 
encode a novel H. pylori secretion system for the export of 
virulence determinants. 
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AB The H. pylori genes for cytotoxin, CAI (cytotoxin 
-assocd. immunodominant) antigen, and heat-shock 

protein (of the hsp60 family) are cloned and sequenced. The nucleic 
acids and proteins may be used for diagnosis and the proteins for 
vaccination against H. pylori. The cytotoxin, or CT antigen, gene 
encoded a 140 kDa protein precursor of a 100 kDa protein with 
urease-independent vaculolating activity. The CAI antigen 
gene was absent in noncytotoxic H, pylori strains. The 
heterogeneity of the CAI antigen appeared to be due to 
internal duplications in the gene: strain G39 was found to have two 
identical repeats of a 102 bp sequence within the gene. The 
heat-shock protein gene was expressed in all H. pylori strains 
tested, both cytotoxic and noncytotoxic. Most sera from patients 
infected with H. pylori and exhibiting gastritis and ulcers 
contained antibodies to the hsp, but the degree of recognition 
varied greatly among the patients and the antibody levels did not 
show any obvious correlation with the type of disease. 
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The H. pylori genes for cytotoxin, CAI (cytotoxin 
-assocd. immvmodomincuit ) antigen, and heat-shock 

protein (of the hsp60 family) are cloned and sequenced. The nucleic 
acids and proteins may be used for diagnosis and the proteins for 
vaccination against H, pylori. The cytotoxin, or CT antigen, gene 
encoded a 140 kDa protein precursor of a 100 kDa protein with 
urease-independent vaculolating activity. The CAI antigen 
gene was absent in noncytotoxic H. pylori strains. The 
heterogeneity of the CAI antigen appeared to be due to 
internal duplications in the gene: strain G39 was found to have two 
identical repeats of a 102 bp sequence within the gene. The 
heat-shock protein gene was expressed in all H. pylori strains 
tested, both cytotoxic and noncytotoxic. Most sera from patients 
infected with H, pylori and exhibiting gastritis and ulcers 
contained antibodies to the hsp, but the degree of recognition 
varied greatly among the patients and the antibody levels did not 
show any obvious correlation with the type of disease. 
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Helicobacter pylori has been associated with gastritis, peptic 
ulcer, and gastric adenocarcinoma. We report the nucleotide sequence 
and expression of an immunodominant antigen of H. pylori and the 
immune response to the antigen during disease. The antigen, named 
CagA (cytotoxin-associated gene A) , is a hydrophilic, 
surface-exposed protein of 128 kDa produced by most clinical 
isolates. The size of the cagA gene and its protein varies in 
different strains by a mechanism that involves duplication of 
regions within the gene. Clinical isolates that do not produce the 
antigen do not have the gene and are unable to produce an active 
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vacuolating cytotoxin. An ELISA to detect the immune response 
against a recombinant fragment of this protein detects 75.3% of 
patients with gastroduodenal diseases and 100% of patients with 
duodenal ulcer {P < 0.0005), suggesting that only bacteria harboring 
this protein are associated with disease. 
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Helicobacter pylori is a human pathogen that has been assocd. with 
gastritis, peptic ulcer and gastric carcinoma. The role of the 
direct action of H. pylori virulence factors and of the induction of 
autoreactive immunity in the development of chronic gastritis has 
not been clarified yet. Here the authors report the cloning and 
mol. characterization of a gene of H. pylori coding for a protein of 
58 kDa, recognized by sera of patients affected by H. pylori-induced 
gastroduodenal diseases. This antigen is present in all the H. 
pylori strains tested and it belongs to the Hsp60 family of 
heat-shock proteins, with high homol. with other bacterial and 
eukaryotic proteins of the same family. This class of homologous 
proteins has been implicated in the induction of autoimmune - 
disorders in different systems. The presence in infected patients 
of anti-H. pylori Hsp60 antibodies, potentially cross-reacting with 
the human homolog, and cross-reactivity between human Hsp60 and a 
rabbit antiserum against H. pylori Hsp60 suggest that a role of this 
protein in gastroduodenal diseases is possible. 
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